Two different preventive measures were used against smallpox before this disease was finally eradicated from the world in the 1970s. Inoculation which was based on folk medicine experiences-was brought to Europe and North America in the early eighteenth century. This method aimed to give immunity to smallpox by putting matter from a smallpox pustule into the arm of a susceptible child, thereby causing a mild infection. At the beginning of the nineteenth century, vaccination was employed throughout the world. The difference between inoculation and vaccination was that the latter used matter from cowpox, which did not involve any risk of causing natural smallpox. There were, however, other dissimilarities between the two methods. In this study, the organization of these preventive activities will be compared. The crucial question is why inoculation faced great problems in Sweden, while vaccination was immediately very successful. In its high vaccination rates, Sweden also differed from many other countries, where the method met with resistance or faced problems of organization. Many of the differences between the organization of inoculation and vaccination in Sweden also explain why its vaccination rates differed from those of other countries during the first half of the nineteenth century. The key elements were the local administration and the role of the clergy and their assistants.'
The role of the clergy within the medical system dominated medical discussion from 1810;2 this discussion originated with a proposal which Dr Carl Trafvenfeldt, a member of the Medical Board, sent to Parliament in 1809. He suggested that theological and medical education should be brought closer together and that theological students should learn some medicine so they could provide a basic service in their parishes,3 and in this way the countryside would receive better health care. In the absence of a sufficient number of physicians, the church * Peter Skold Arsskrift, 1979, 80: 100-31, on p. 122. historie-sociologiskt perspektiv, Falkoping, Esselte Peter Skold provided a useful organizational base. Trafvenfeldt's plan met with considerable criticism, from both physicians and clergy. The district physician of Uppsala, Dr Afzelius, totally rejected it, while most clergy were concerned about whether it would be possible to control the system at parish level in order to gain the confidence of the public.4
In 1812 Major C G Stjernsward published a plan for reorganizing health care in Sweden, in which he suggested that church assistants should be replaced by parish physicians.5 He was critical of both physicians and clergy.6 Another publication considered it foolish for anyone other than physicians to be involved.7 Nevertheless, some of the physicians questioned considered that church assistants could be used to advantage because they had contact with the public and could serve the community by practising medicine. Occasionally, older physicians even applied for these jobs.8 The plans to involve the clergy in medical practice included some grants for which theological students could apply. The number of these was reduced in 1824, and they were withdrawn in 1841. Rolf Gustafsson concludes that the main reason why clerical medicine never became important was the lack of organizational changes and a sceptical clergy.9 In 1843, the responsibility for local health care was transferred from the church to the local authorities.'0 Nevertheless, the clergy maintained a key position in the organization of vaccination in Sweden.
Johan Soderberg claims that the relatively low vaccination rates in country districts were related to a strong religious influence and a fatalistic attitude." The relation between vaccination and a set of variables including the clergy and their assistants will be evaluated in this study.
Inoculation, 1754-1801
In the 1720s inoculation was introduced in England.'2 By inoculating a patient with smallpox lymph a slight infection gave life-long immunization. Alex Mercer 4A Bjorverud, 'Prastmedicinen. Debatten i Sverige i borjan pa 1800-talet', Sydsvenska Medicinhistoriska Sdllskapets Arsskrift, 1990, 20: 219-38. Nagot om Prest-medicin. Hdmtadt ur en Dansk Journal (signed S.P.L.), Uppsala, 1810. 5In each church the pastor had one or two assistants. One was responsible for the music, and the other was called the klockare (church bell ringer), who would assist in practical matters, and it was the latter who were mostly involved with vaccination. H Wentz, Klockaren i helg och sdcken, Lund, Ekstrand, 1980, pp. 163-65. 6C G The Organization of Smallpox Vaccination in Sweden suggests "that the use of inoculation probably protected many from smallpox to an extent which could have brought reductions in the overall rate in the population"."3 Inoculation was not introduced in Sweden until after 1750. In 1754, Dr David Schultz was sent to London to study the new method. When he returned two years later, the first operations were carried out at an orphanage in Stockholm.'4 National and Medical Authorities Since inoculation was considered to be dangerous, the Medical Board (Collegium Medicum) decided that only physicians should be permitted to make the incision.'5 The Board received applications from lay people for permission to inoculate, but with a few exceptions it insisted that a physician must be present.'6 This policy stemmed from a Royal letter of 1756 which stated that "no inoculation may be made, without an experienced medical doctor being present".'7 Here we have one of the most important obstacles to the adoption of inoculation in Sweden: the policy of the state. The Royal Office (Kungl. Maj:t) supported inoculation, but was at the same time anxious not to cause any damage. So the practice was made too restricted and regulated. The Medical Board considered it beyond its power to give permission to inoculate to everyone who asked. The Royal Instruction to the Medical Board in 1797, stated: "Likewise the Medical Board seeks to promote public confidence in inoculation by ensuring the necessary precautions are taken and that the operation is not performed by unskilled persons, as the disease could spread among those not properly inoculated".'8
The Royal Office never gave permission for uncontrolled inoculation, and the Medical Board was too busy dealing with the problems of inoculation in Stockholm, to construct a network by which different parts of the Swedish administrative structure could co-operate to promote the practice. 
I
The Organization of Smallpox Vaccination in Sweden The strategy was first to win acceptance among the rich, who would serve as good examples for the rest of the population. However, it soon turned out that physicians had great difficulty in attracting groups other than the upper classes and orphans to the establishment.22 There were several reasons for this. Many people were not sure if they could trust the physicians. The country's medical system had been established fairly recently and most people still relied on folk medicine to treat or prevent diseases.23 Moreover, there were only about 140 members of the medical profession in Sweden in the 1780s, which was an insufficient number to carry out inoculation and to visit people in their homes. 24 If the cut in the arm was too deep or too much smallpox matter was put into it, the outcome could be severe and even fatal. There was also a risk that the inoculated person would infect others, who would then contract the disease via the respiratory system. In these cases, there would be no difference from regular smallpox infections.25 Nevertheless, the dangers of inoculation were more often imagined than real. Very few people actually died as a result of it. The reported large-scale inoculations in Sweden between 1756 and 1801 resulted in only eight deaths among 2,229 inoculated children, and no one ever proved that the method had actually started an epidemic.26 All the same, the physicians reported public mistrust grounded in the belief that the risks were great.27 It was rumoured, for example, that inoculated persons would not live longer than forty years28 and that inoculated children could still be infected by smallpox.29
About 300 children were inoculated at the Inoculation House (Koppympningshuset) in Stockholm between 1766 and 1780, much fewer than expected. The Medical Board had tried to convince the public with notices in the newspapers and proclamations in the churches. Dr Carl Ribben stated at a Board meeting in 1781 that he was sure that neither the rich nor the poor in Stockholm would send their children to the establishment any more. In the year before, only two children had been inoculated. The Inoculation House offered free inoculation, but the parents had to leave their children there for two or three weeks. Salvius, 1765, pp. 258-60. Peter Skdld However, it was not only the public who believed that inoculation involved certain risks. So too did physicians. We must understand their fear in the professional context. During the eighteenth century, the medical profession was not highly ranked in Swedish society, but it had begun to gain prestige. Therefore, most physicians were afraid of losing financial and social status. This meant that they took every precaution possible before performing the operation, including a preparation time of two weeks when the patients were put on a strict diet. Then the physician visited the patient daily during the two weeks following the inoculation, to observe the results. This made the operation expensive an explanation often given by physicians as to why the practice was limited.3' Risse states that "In accordance with humoralism, physicians quickly transformed the rather simple folk method into a complex medical procedure". 32
Local Authorities and the Clergy The practice of inoculation was sanctioned by the Medical Board only when it involved physicians. The system of monopoly was one of the main impediments to the popularization of inoculation in Sweden.
Several clergymen certainly approved of the method, and had their children inoculated. But the church as an organization did not want to take an active part, with the accompanying responsibility. Inoculation was a medical matter, the clergy argued, and therefore a concern of the physicians.33 This attitude resurfaced again later when there was a great debate in Sweden in the early nineteenth century over whether medicine should form part of the education of the clergy. Most clergymen did not approve of the idea of becoming medical assistants, as this would interfere with their primary religious duties, but there were exceptions. When vaccination against smallpox was introduced, the clergy and their assistants were immediately involved, and their work was an important element in the success of this method.34 Vaccination, 1801 Vaccination, -1900 The first initiatives to promote vaccination in Sweden and in the rest of Europe were taken independently of medical authorities and government. By 1802 the monopoly system that had limited the right to vaccinate to physicians and surgeons only had been abandoned. The medical authorities realized that it would be impossible to vaccinate nation-wide without the assistance of laymen. In the instruction for church assistants in 1805, it was stated that they should all be properly trained in the practice of vaccination. From this date onwards they dominated the registers of vaccinators, followed later by midwives. This meant that the medical organization could benefit from the church organization that had been built up 150 years earlier. The clergy kept records on every person in Sweden, from birth to death, they were also instructed to note vaccination in the records from information provided by local vaccinators. Their registers were sent to Stockholm, where the details were compiled at the Medical Board and published every year. If parents did not vaccinate their children, they were exhorted to do so both in church and at parish meetings.
Vaccination had been introduced into all European countries at the beginning of the nineteenth century. Organization, strategies and results varied. In some countries the state decided to force the implementation of vaccination by laws making it compulsory. In 1816 Sweden was one of the first to pass such a law, which was also one of the most restrictive.40 This increased vaccination rates while smallpox mortality decreased. While a majority of Swedish children were vaccinated, many infants died before this could be done, as the method was seldom performed during the first six months of life. There was no serious challenge to vaccination. A vote against the 1816 law was rejected in 1850; this was repeated six times during the nineteenth century. An organized opposition to vaccination was not seen until the turn of the twentieth century and the law was not abandoned until 1977, five years before the WHO declared smallpox eradicated from the globe.4' National and Medical Authorities The Royal Office had the final responsibility for vaccination. Under it, the Medical Board administered the programme. Vaccination appeared during a period of organizational change. In 1797, the Surgeons' Society (Kirurgiska Societeten) was incorporated into the Medical Board. This strengthened the central power over medicine and health care in Sweden. Several reforms of the health care system followed in the first years of the nineteenth century, and in 1813 the Medical Board was given the status of a civil service department, under the new name Sundhetskollegium. One member was appointed to be responsible for vaccination and the eradication of smallpox, and the Sundhetskollegium was to be consulted on every related question.42
Once the Medical Board had decided to support vaccination it needed the approval of the King to continue. In January the Board received a letter stating that King Gustaf IV Adolf supported vaccination and that he welcomed every effort to promote it.43 On 21 January 1802 a request that the Medical Fund should provide 500 riksdaler for this purpose was sent to the Royal Office.' The befolkningsstatistikken', in K Hjort (ed.), Spor-arkiver og historia, Copenhagen, Rigsarkivet, GAD, 1987, pp. 339- Peter Skdld King gave his approval and the money was sent the same week.45 Next, the Medical Board approached the physicians. As the Danish Vaccination Committee had done in November 1801,4 the Board requested that physicians provide reports on vaccinations that had already been carried out.47 Vice-President Rung took this initiative and at the same time advertised in the newspapers that children were now being accepted for vaccination at the Great Orphanage in Stockholm. 48 The physicians' first reports were all positive and in October 1802 the Medical Board sent this information to the Royal Office and asked for an official announcement that vaccination would start.49 In the same month the Royal Office gave its final approval of the practice.50 Moreover, King Gustaf IV Adolf had his daughter Princess Sophia Wilhelmina vaccinated two weeks later.5" At the beginning of the nineteenth century, the Medical Board consisted of twelve members and a secretary.52 Many, if not all, had previous experience of inoculation.
The Medical Board had been under pressure to abolish the monopoly held by the physicians and surgeons. County governors stressed the importance of having church assistants trained in vaccination53 and the district physicians began to realize that it was impossible for them to carry out the practice by themselves.54 In June 1805, a Royal letter decreed that all church assistants must learn how to vaccinate." Physicians thus lost their monopoly and vaccinators were appointed by the clergy or by the parish meetings. District physicians were responsible for distributing vaccine lymph, and this appeared to be a way of keeping some control over the process. 
Peter Skold
In the 1840s, the need for revaccination was stressed because immunity lasted between ten and fifteen years only, so the Medical Board decided to revaccinate men called up for military service. In 1849, all military physicians were instructed to vaccinate every recruit, compile records and send these to the Medical Board.66 Vaccination of the military complemented child vaccination well, and increased immunity against smallpox in Sweden.
The Medical Profession In the organizational hierarchy, the district physicians were positioned under the Medical Board. This group might be compared to what Frank Fenner and his coauthors list as the second important factor: a dedicated and competent staff.67 Because of their medical knowledge, the district physicians were given the authority to confirm the right to vaccinate, and they also held the most important position in the administrative system. They were consulted by the local supervisors, and scrutinized the records of every parish in the district, which were sent to them by the county governor. Their reports summarized the events in each district, and were often referred to by the Medical Board.68
Most district physicians were enthusiastic about vaccination and started to organize its practice in their districts. As we have seen, some differences occurred, but throughout the country the basic structure remained the same. The Organization of Smallpox Vaccination in Sweden produce a solution as a response not only to a directive from above, but also to demands from below. This increased the likelihood that the plan would be accepted and function.
Local Authorities and the Clergy In 1804, every parish was instructed to appoint a vaccinator and, in 1812, a supervisor as well. The latter was responsible for the annual vaccination report which each parish had to send to the district physician and the county governor. The vaccine supervisors were a newly established group in the health care system. They had no equivalents in public health in Sweden or any other country. The Vaccination Law of 1816 stated that the local supervisors should ensure that every child was vaccinated before its second birthday. The supervisors made sure that after seven or eight days the vaccinators revisited those who had been vaccinated, the clergy kept detailed records of both vaccinated and unvaccinated children, and these reports were sent to the county governor and the diocesan administration.7' The supervisors were by and large persons in authority, such as barons and those highly placed in the army and the administration, but some women were also given this responsibility, although they mostly came from the same social groups as the men.72 Later the clergy and local civil servants dominated the lists of supervisors.73 This local administration of vaccination used the existing parish system, with its meetings, for information, appointments, financial discussion and control. The system divided Sweden into more than 2,400 administrative units, each containing an average of 1,000 persons or 220 households each.74 This was perhaps the most unique part of the Swedish vaccination system and definitely one of the most important.
At the local level, the pioneers were mainly clergymen. Most parishes reported that the pastor had demonstrated the new method, and often had his own children vaccinated first.75 The early promotion by the clergy is described in detail by the Reverend J P Wallensteen in the parish of Kuddby. He had read about vaccination in the newspapers and then preached on the method from the pulpit. He tried to convince the audience using concern, rational arguments, and religion; however, he was not successful. He then decided to walk from village to village talking to members of every household, employing pressure, threats, enticements, pleading and praise. This work occupied him the whole of the summer. He met with great resistance and only one child was vaccinated in both 1802 and 1803. In 1804, he decided to call for the district physician, Nordin. Together they persuaded some parents to have their children vaccinated, but since no one came and showed the pustules, Wallensteen and Nordin had to return to the villages to seek them out. Many parents hid vaccinated children or went into the forest when they saw the physician and the pastor coming.
Wallensteen gave various explanations for this opposition and distrust. He also noted that the first families to have their children vaccinated were reproached by others. Although all the state institutions-the Royal Office, the Medical Board, the county governors and the cathedral chapters-backed vaccination, it was very difficult to change public attitudes. A frequently heard comment was: "Well, it is not obligatory, if it was, no one could refuse it". As a result, and after eighteen months of fruitless work, the pastor understood that he had to employ a new tactic: With regard to enforcement, I had always found the language of power to be most efficient. I used it in this matter too, for the excellent objective and the effectiveness of this method justified its use. My aim was to endure whatever might happen to me in order to make vaccination complete. After one and a half years of troublesome efforts I got permission from the Royal Office to present vaccination as compulsory. After reading from the pulpit, I would strike both hands with all my strength on the pulpit, stamp, shout loudly as if enraged, reminding the congregation how often they have heard what I am talking about, not only from the county governor and all such enlightened people, but also from God and the King, that they now have' heard the King's gracious approval for all this, so I no longer ask, but order, and if obedience does not follow, the resister shall be forced to comply with help from the police etc. I call these resisters child killers; and if any child withheld from vaccination dies of smallpox, it will be buried on the north side of the church with a notice on the grave giving the reason for this; that in the case of such parents the newspapers shall be notified of their crime;-a public record of their disgrace will be' kept after their death etc. etc. After this, the' next' vaccination session was announced, and the names read out of'those who were expected to attend, together with those who had previously been vaccinated, and I also said that henceforth all vaccinations will be announced in this way. The announcements after this have been obeyed, with a carefulness which cannot be praised enough;'.....
After this event in his parish, Wallensteen could confidently state that vaccination had been successful a'nd that attitudes had also changed in neighbouring parishes. He was so sure of the great value of vaccination that he promised 100 riksdaler to 76Vaccination report from the Rev. J P reports 1808-1809 (E4:4, no. The Organization of Smallpox Vaccination in Sweden anyone who could prove that a vaccinated child had later been infected by smallpox. Economic enticements or threats seem to have played a role in the implementation of vaccination. From Garphyttan, it was reported that no one wanted to have their children vaccinated, but when the pastor and the local iron foundry inspector together decided that those who resisted it would lose their subsidies for seed, everyone appeared.77
The clergy certainly played an important role when vaccination was introduced in Sweden. They were the link between the authorities and the parishes, and they were able to persuade the local people of its value. The authorities understood this at an early stage, and incorporated them into the organization for vaccination. Moreover, the Medical Board suggested in 1811 that those clergymen who had actively supported vaccination should be favoured when they applied for promotion.78
Urban and Rural Vaccination The factor that most influenced smallpox mortality in Sweden in the nineteenth century was vaccination.79 This preventive method was generally accepted; however, it was carried out in a different and less efficient way in Stockholm. The capital had a considerably higher smallpox mortality than the rest of the country, largely due to some crucial differences in the organization of vaccination. These included compulsory regulation, the monopoly system, the role of local government and the clergy, and the report system and records.
Apart from extensive practice in 1805, vaccination never reached the same level in Stockholm as the average for other parts of Sweden. This first year of compiled vaccination records for the capital reported only 10 per cent of children vaccinated, while the average for the rest of the country was almost 40 per cent.80 The physicians claimed that the rate was higher than the numbers showed, because their colleagues outside the Vaccination House and the four vaccine depots did not send in their registers. In fact, as no vaccinations were permitted outside these five places, there were no more to report. The Medical Board also had difficulty in getting the physicians responsible for vaccination to send in their registers. Dr Gistren admitted in 1806 that he had kept no information about the name, sex or age of his patients, and no note of the dates of vaccination. He had not believed that it was important.8' Between 1811 and 1845, the physicians did not report any official vaccination rates in Stockholm. The most common explanation was a lack of registers. The Medical Board appreciated that Stockholm was different from the rest of the country. Since the church organization with small parishes did not function in the capital, the Board decided that all vaccinations should take place at the Vaccination House. When the Royal Office asked them in 1804 if it was necessary for all vaccinated children to be kept at the institution for several days, the Medical Board replied that the treatment required it. The Royal Office also raised the possibility of paying poor people for the vaccination of their children. The physicians stated that a fourteen-day stay at the House was necessary for each vaccinated child and the budget for the children's care, including food, was not sufficient to cover payments to their parents.82 This showed that the physicians had not learned from the experience of inoculation. Most people were interested only if they could take care of their children at home. We also know that rich people hesitated to leave their children in the same place as poor ones. There is another reason why the Vaccination House was viewed suspiciously. In 1805, the local authorities in Stockholm (over-stathallare ambetet) decided that all persons
The Organization of Smallpox Vaccination in Sweden infected by smallpox should be brought to the House.83 There was then a risk that the children who came for vaccination would be infected by smallpox virus first. The choice of this institution for the practice of vaccination was certainly unfortunate. The Medical Board had proposed this measure well aware of the reluctance among the majority of poor people to send their children to it.84 This proved to be a problem during most of the nineteenth century. Dr Gustaf Grahs concluded in his report during the severe epidemic in 1874 that the fear of hospitals was enormous, and that there was a strong desire among the public to take care of infected persons in their own homes.85
As early as 1784, Dr Peter Jonas Bergius had suggested that inoculation ought to be enforced by law, at least in the capital.86 This never became a reality but, in 1805, the local authorities in Stockholm decided that those who did not report smallpox infection should be fined 3 riksdaler 16 skilling.87 There were no similar laws in the rest of Sweden and what is more important (and not commented on) is the fact that on 7 April 1815 Stockholm actually made vaccination compulsory before the law was passed in the Swedish Parliament.88 This action was taken by a group of physicians and local officials, who had realized that it was much more difficult to carry out vaccination in Stockholm than in the countryside.
The physicians in Stockholm did not have the same contact with the poor as did the clergy and their assistants in most parts of Sweden. Neither did the public trust them as much as the more familiar pastors or local leaders in the countryside. The social network that established considerable control did not exist in the same way in Stockholm. In the countryside it was impossible to keep smallpox infection secret. In Stockholm, Dr Hardtman found fourteen infected children in one house in 1807.
He took twelve of them to the Vaccination House, but thirteen infected children were later found in the same block.89 The city authorities realized that it was very difficult to survey the smallpox immunity status of the inhabitants. Vaccination was enforced by law, and in 1817 the Health Board suggested that the poor should carry health passports. Those who could not show a vaccination certificate should be vaccinated immediately and no one was ministration without the same proof.90 83 6fwer-Stdthdllare-Embetets Kungorelse 
Another difference between vaccination in Stockholm and the rest of Sweden was its organization. In the countryside, we know that it was mostly church assistants who carried out the operation, but in Stockholm the physicians continued with the monopoly system that had excluded all other persons from practising inoculation. Dr Trafvenfeldt stated in 1806 that there were hundreds of physicians in Stockholm who could vaccinate,9' and the monopoly was prolonged in 1852 for a further period with the same argument. While midwives elsewhere were common practitioners of vaccination, in Stockholm they were said to pose a serious obstacle to it.92
In 1816, the local authorities decided that the clergy should compile records on all new-born children and send them to the church administration (konsistorium) in Stockholm, which in turn would send the information to local authorities in the capital, who would send this on to the Medical Board. Then all practising physicians would come to the Health Board and fill in their vaccination records, so the records could be sent back to the local authorities, who had to see that unvaccinated children were brought to the Vaccination House.93 This was an unnecessarily complicated reporting system, which stated who was responsible for the different parts of it without declaring who had the main responsibility. This was commented upon in 1852 when the new instruction gave the four physicians at the vaccine depots sole responsibility.94
The Key to Success: Organization and the Church The introduction of vaccination had parallels with the introduction of inoculation.95 The Medical Board did not act until pressure to do so came from initiatives in other countries, from the pioneering practice of other physicians, and from requests by the Royal Office. Official approval soon followed and the district physicians were ordered to begin the practice and to send in reports. As in many other European countries, a Vaccination Committee was set up. In Sweden, however, the health authorities had strong control over vaccination.
The promotional work by the Medical Board and by individual enthusiasts at local level, parish meetings with responsibility for it, the support and active engagement by the clergy, and campaigns in the newspapers all helped to gain acceptance for vaccination. Moreover, friends and relatives with vaccinated children could influence 9' Vaccination report from Carl Trafvenfeldt, befodran och framgdng inom hufwudstaden, The Organization of Smallpox Vaccination in Sweden parents to have their children immunized. We must, however, ask to what extent an individual was in control of the factors that were important for a positive response to vaccination. In the early nineteenth century, this control was considerable, given that vaccination was voluntary. But, from 1816 when vaccination became compulsory, the situation was different. Then rejecting the method was a serious matter, condemned by the churches and punishable as a crime.
During the fifteen years of vaccination before it was enforced by the law of 1816, Swedish counties showed great differences.96 In a study on relations between homicide, murder and suicide, and a set of other behavioural variables, Johan Soderberg has considered vaccination as an expression of the care that parents gave their children. He found vaccination between 1816 and 1855 to be slightly correlated with homicide and murder. More interestingly, he also found significant correlations between vaccination and low fertility (-0.54), and literacy (0.64). The number of midwives was also greater in counties with high vaccination rates. Soderberg states that the western counties with lower rates were characterized by a stronger religious influence and a fatalistic attitude.97
Two sets of variables have been chosen to find a correlation with vaccination (A) between 1816 and 1820. The first is demographic and organizational; (B) inhabitants per square mile (10 x 10 kilometres) estimates crudely the level of isolation of parishes and the distances a vaccinator had to travel. Because the church was an important part of the vaccination organization, the standardized numbers of (C) clergy and (D) church assistants are estimated. The medical system was in an early phase of development; nevertheless, the standardized numbers of (E) physicians and surgeons are given to determine if this was important for the extent of vaccination.
When vaccination did not take place was that the result of a lack of parental care and a manifestation of a moral attitude, where the lives of infants and children were not -as highly valued as in counties where vaccination was more successfully carried out? Or was this a reflection of the fatalistic attitude, where concern about children was partly understood as ineffective? The second set constitutes behavioural variables, (F) infant mortality rates, (G) Peter Skold of children has also been associated with a variety of cultural and social behaviour and this cause of death reveals regional differences.99 Low ranking numbers show what is considered to be a positive result. For vaccination, this means a high percentage; for inhabitants per square Swedish mile, a low number (because there was less smallpox mortality in a population with lower density); for clergy, physicians and surgeons, it means high rates; and for infant mortality, children choked to death, illegitimate children, and infant deaths from unknown disease it means low rates.
If we look at the best vaccinated county, Sodermanland, we can see that there were relatively high numbers of clergy, church assistants, physicians and surgeons, but the county was also densely populated, had high infant mortality and a high rate of children being choked to death. The illegitimacy rate, however, was also high. Vaccination was least practised in the second most populated county, Goteborg och Bohus, which had the second lowest rates of clergy and church assistants. Infant mortality was relatively high, and there were fewer physicians and surgeons. Children choked to death and deaths from unknown disease placed Goteborg och Bohus among the most affected counties. By comparing the two extreme counties, it seems as though the number of clergy and church assistants was the only variable that shows an association with vaccination rates. A correlation test was performed to find the levels of significance for each variable. The correlated coefficient was in all cases vaccination rates.
It is only the number of clergy and church assistants per 100,000 inhabitants that correlate with vaccination rates in the Swedish counties. This indicates that it was organizational and not demographic or behavioural variables that were most influential in promoting obedience to the vaccination law. Behavioural variables indicating insufficient child care did not show a significant correlation with the practice of vaccination in Sweden between 1816 and 1820.
Cultural variables certainly influenced mortality, including smallpox mortality. The success of vaccination, however, had more to do with organizational factors. Sweden had few physicians in the early nineteenth century, so preventive measures had to rely on a structure that had been set up to serve the whole society in earthly and heavenly matters: the parish meetings and the church. Each parish in Sweden had to appoint a responsible person to see that there was always a practising vaccinator. If there were families who did not want to have their children vaccinated, the problem was discussed at the parish meeting, and the clergyman read out all the names of unvaccinated children in the church. During the eighteenth and nineteenth centuries, the Swedish church organization covered the whole country. Moreover, it was closely linked to the state. The clergy should serve the Lord, the King, and the people. Before vaccination, the clergy had taken part in important projects other than traditional church activities: for instance, during the seventeenth century they had been involved in teaching their parishioners to read. The national authorities considered the skill of reading to be very important for the state's efforts to educate and inform the public. Included in the church books were the catechism records, where the levels of literacy of adults and most children were noted. Around 1750 almost all Swedish adults were able to read, a very high rate compared with other European countries." The most common publications were religious texts, but during the eighteenth century information about health care and disease prevention appeared in popular almanacs. Dr Rosen von Rosenstein wrote a series of articles, including one on inoculation.'°l
The clergy also held the key position in another administrative organization, which was unique to Sweden during the eighteenth century. In 1749 the Table Commission (Tabellverket) was established. In a strategy which paralleled that of vaccination, the clergy were obliged to send in annual tables with detailed information about births, deaths and marriages for each parish. The data was then compiled in Stockholm, and gave the state a great opportunity to survey the movements of population.'02
The most important result of the discussion concerning public health during the eighteenth and early nineteenth centuries was that the state was declared responsible for this matter, and was expected to initiate measures for preventing diseases, curing the sick, and keeping the people as healthy as possible.'03 This responsibility was shared with the clergy. They knew all their parishioners personally, and had every reason to help them. The changing ways in which the clergy themselves understood their work seems to verify the statements of Soderberg: high vaccination rates represented a break with fatalism and strong religious prejudices. The early nineteenth-century clergy were ready to fulfil the new ideals of the time. They could no longer rely simply on God's will and help; it was time for hard work, enlightened teaching and moral improvement, all with the same purpose: to create a stronger, wealthier and healthier country."0 People knew that susceptible persons increased the risk of an epidemic, which would threaten infants who had not yet been vaccinated. Hence, vaccination was made an duty for each individual (compulsory in 1816), organized and controlled by local government and the churches at local level.
Although vaccination alone cannot be credited with the rapid decline of smallpox in Sweden, it was definitely the single most important factor. Overall mortality fell sharply from around 1810 when the whole organization ofpublic health was expanded and improved. Jack Hopkins describes the eradication of smallpox in the twentieth century as successful because of "vertical organization", meaning that it was centrally-directed and single-purposed.'05 The same model was used in nineteenth-century Sweden. By contrast, today the WHO can now combine different measures in the same health campaign.
A problem during the eradication campaign of the 1970s was the lack of enough suitably qualified doctors. Therefore, the importance of co-operation with local governments, church leaders and teachers increased. The strategy was to make full use of human resources; physicians encouraged contacts at local level, who could gain the confidence of the public.'06 Nineteenth-century Sweden was in a similar position. County governors and cathedral chapters were instructed to participate in the organization of vaccination. They were necessary links to personnel at the local level. The cathedral chapters played an important part during the period before the The Organization of Smallpox Vaccination in Sweden first Vaccination Law of 1816 by instructing the clergy to promote vaccination in their churches; while county governors were to control and administer vaccination in the district. Together with the cathedral chapters, they were responsible for ensuring that every parish had a vaccinator and a supervisor. After 1816, they were also responsible for enforcing the law, and the reports from the district physicians were sent to them first so they could immediately deal with potential problems.'07 However, there were insufficient physicians and the question was not if, but how, the lay people should be used.
So that all human and organizational resources were involved in an efficient way, the existing church organization was called into service.'08 The clergy combined the interests of both church and the state, since they chaired the parish meetings. They were also involved in health care, with instructions to inform the district physician and the governor about the occurrence of infectious diseases. Moreover, they kept the parish death registers and theoretically noted all causes of death.'09 The clergy had the responsibility to disseminate information about and to encourage vaccination in their parishes. They were not given as active a part as vaccinators, but their position in the parish was so central that in practice their role was one of the most important."0 As chairs of parish meetings, it was the responsibility of the clergy to ensure that the vaccinator did a good job and that parents had their children vaccinated, as well as to raise money in church to guarantee the financing of this practice. "' Sweden's early vaccination organization was efficient by comparison with that of other European countries."2 Government and medical authorities were immediately positive, and this was important. By involving the church, the Medical Board used an existing organization. The clergymen represented both '07Kongl. Maj Skold, op. cit., note 26 above, pp. 363-7 and pp. 383-6. the state and the church, which made them more likely to be listened to in the parishes. A vaccine supervisor in every parish guaranteed that a vaccinator was appointed and that he sent in annual reports. The local clergy also kept records of vaccinated and unvaccinated persons. This created a unique national record of vaccination, dating from 1804. We have also seen that the factors that were stressed in promoting the world eradication campaign of smallpox in the 1960s and 1970s had already occurred in early nineteenth-century Sweden. Moreover, they were successfully employed."3 " ' Fenner, et 
